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BEVERAGE BREWING DEVICES 



FIELD OF THE INVENTION 

The present invention relates to the field of brewed beverages, in particular to 
devices that are useful to facilitate preparation of customizable brewed beverages of 
coffee, tea, cocoa, and the like. The invention further relates to compositions suitable for 
use in conjunction with such devices. 

BACKGROUND OF THE INVENTION 

Brewed beverages such as coffee, tea, cocoa, and the like enjoy considerable 
popularity amongst consumers in away from home markets such as at restaurants, cafes, 
and other and specialty beverage shops. Consumers particularly enjoy the high quality 
these beverages possess, resulting in part from the freshness of the beverage; the 
consistency from cup to cup; and, the variety and quality of coffees and other ingredients 
available. 

Moreover, consumers are attracted to the convenience of these cafe quality , 
beverages. They are able to obtain a single serving portion of the desired beverage, and 
typically the brewed beverage is prepared and available in a relatively brief amount of 
time (e.g., in about 2 minutes or less). From the perspective of the consumer these 
beverages are prepared and disposed of with little or no mess. Additionally, consumers 
prefer the ability to customize their brewed beverages for such variables as strength, 
character, volume, and optional ingredients, without compromising either quality or 
convenience. Considerable attention therefore, has been directed in the art towards 
providing high quality, convenient, customizable brewed beverages at home, but have 
thus far met with limited success. 

One such approach in the art to providing the cafe quality brewed beverages 
sought by consumers has been the adaptation of costly and complex institutional brewing 
equipment used away from, for home use. This approach, however, has met with limited 
success. The cost of these modified professional and industrial systems has prevented 
wide spread consumer acceptance. Moreover, system complexity has done little to satisfy 
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the consumers' desire for convenience. Examples of this approach can be found in EP 
0,756,844, to Gotham et al, published October 5, 1997, and U.S. Patent No. 5,840, 189, to 
Sylvan et al, issued November 24, 1998, 

Considerable effort, therefore, has been expended in an attempt to address the 
consumer acceptance limitations of existing approaches in the art. However, there 
remains a need in the art for apparatuses, compositions, and methods for delivering 
consistent, cafe' quality, customizable, and convenient brewed beverages at home that are 
economical and easy to use. Accordingly, it is an object of the present invention to 
provide apparatuses, compositions, and methods which address these needs and provide 
further related advantages. 

SUMMARY OF THE INVENTION 

The present invention relates to beverage brewing devices having one or more 
ingredient extraction chambers. The beverage brewing devices are useful in preparing 
customized brewed beverages, according to the individual tastes of the consumer. 

In one embodiment of the present invention, beverage brewing devices 
comprising a plurality of extraction chambers are described wherein each extraction 
chamber, independently, contains a composition comprising a component selected from 
the group consisting of roast ground coffee, ieaf tea, instant coffee, instant tea, cocoa, and 
mixtures thereof. 

In another embodiment of the present invention, beverage brewing devices are 
described which comprise a plurality of extraction chambers, wherein: 

a) one or more extraction chambers contain a first composition 

comprising a first component selected from the group consisting of 
roast ground coffee, leaf tea, instant coffee, instant tea, cocoa, and 
mixtures thereof; and 

b) one or more extraction chambers contain a second composition 
comprising: 

i) a second component selected from the group consisting of 
instant coffee, instant tea, cocoa, creamers, sweeteners, and 
mixtures thereof; and 



WO 02/074661 



PCT/US02/08175 



ii) a third component selected from the group consisting of 

flavorings, thickening agents, edible carriers, dyes, foaming 
agents, buffers, emulsifiers, processing aids, and mixtures 
thereof; 

wherein the first composition and the second composition are contained within distinct 
extraction chambers. 

In yet another embodiment of the present invention, beverage brewing devices 
comprising a plurality of extraction chambers are disclosed, wherein: 

a) one or more extraction chambers contains a first composition comprising a 
first component selected from the group consisting of roast ground coffee, 
leaf tea, instant coffee, instant tea, cocoa, and mixtures thereof; and 

b) one or more extraction chambers contains a second composition 
comprising a second component selected from the group consisting of 
flavorings, thickening agents, edible carriers, dyes, foaming agents, 
buffers, emulsifiers, processing aids, and mixtures thereof; 

wherein the first composition and the second composition are contained within distinct 
extraction chambers. 

In even another embodiment of the present invention, beverage brewing devices 
comprising a plurality of extraction chambers are disclosed, wherein: 

a) one or more extraction chambers contain a first composition 
comprising a first component selected from the group consisting of 
roast ground coffee, leaf tea, instant coffee, instant tea, cocoa, and 
mixtures thereof; and 

b) one or more extraction chambers contain a second composition 
comprising a creamer, wherein the ratio of the creamer to the first 
component is greater than about 1 : 1, by weight, 

wherein the first composition and the second composition are contained within distinct 
extraction chambers. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing aspects and many of the attendant advantages of this invention will 
become more readily appreciated as the same becomes better understood by reference to 
the following detailed description, when taken in conjunction with the accompanying 
drawings, wherein; 

Figure 1 is a cross sectional view of one embodiment of a multi-chambered 
beverage brewing device. 

Figures 3a-3f are various views of one embodiment of a multi-chambered 
beverage brewing device. 

Figures 4a-4d are various Views of one embodiment of a multi- chambered 
beverage brewing device. 

Figures 5a-5b are perspective views of one embodiment of a multi-chambered 
beverage brewing device. 

Figure 6 is a perspective view of one embodiment of a multi-chambered beverage 
brewing device. 

Figures 7a-7b are perspective views of one embodiment of a multi-chambered 
beverage brewing device, 

Figures 8a-8b are perspective views of various sub -assemblies of one embodiment 
of a multi-chambered beverage brewing device. 

Figure 9 is a perspective view of one embodiment of a multi- chambered beverage 
brewing device. 

Figure 10 is a perspective view of one embodiment of a multi-chambered 
beverage brewing device. 

Figures 1 la-1 Id are various views of one embodiment of a multi- chambered 
beverage brewing device. 

Fig. 12 is a perspective view of one embodiment of a multi-chambered beverage 
brewing device. 

Fig. 13 is a top planar view of the embodiment of Figure 12. 

Fig. 14 is a top planar view of one embodiment of a multi-chambered beverage 
brewing device. 

Figure 16 is a top planar view of the embodiment of Figure 15. 
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Figures 17A and 17B are perspective views of the interiors of one embodiment of 
a beverage brewing device. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to devices for preparing brewed beverage 
compositions. In particular, the present invention relates to novel processes and 
compositions for preparing brewed beverage compositions. 

A. DEFINITIONS 

As used herein, the terms "first," "second," "third," and the like are utilized to • 
refer to, for example, the identity of various components and chambers. It will be 
recognized by the ordinarily skilled artisan upon reading the disclosure therein that these 
terms are used for convenience only, and are not meant to indicate order of importance, 
sequence, physical location within the beverage device, or other such characterizations. 

As used herein, the term "beverage preparation time" is defined as the time from 
the first moment of fluid introduction to the beverage extraction chamber to the moment a 
sufficient amount of extract has exited the brewing device such that the beverage has the 
desired volume, strength, and character. 

As used herein, the term "fluidized extraction environment" is denned as an 
environment wherein during extraction the beverage ingredients are capable of fluidizing 
(i.e., to be suspended in a liquid so as to induce flowing movement of the total ingredient 
mass), 

As used herein, the term "proximately or fluidly connected" is defined as either 
integral, directly adjacent, directly connected, or connected by some form of tube, 
channel, conduit, chamber, passage, and the like that allows the migration of fluid from 
one location to another. 

As used herein, the term "extraction headspace volume" is defined as the void 
volume within the ingredient extraction chamber that exists during extraction. It is the 
volume of space above the non-tamped, dry bulk ingredient volume. 

As used herein, the term "non-tamped, dry bulk ingredient volume" is defined as 
the volume of the dry ingredients, prior to wetting and/or extraction. 

5 
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As used herein, the term "fluid" is defined as including both the liquid and 
gaseous forms of a substance. 

As used herein, the terms "brewing" and "extraction" are used interchangeably 
and are defined as the process of mass transfer of materials from the bulk ingredient to the 
extraction liquid. As used herein, the terms "brewing" and "extraction" are also defined 
as including the rehydration, solubilization, and dissolution of dry solids. 

Publications and patents are referred to throughout this disclosure. All references 
cited herein are hereby incorporated by reference. 

All percentages and ratios are calculated by weight unless otherwise indicated. 
All percentages and ratios are calculated based on the total composition unless otherwise 
indicated. 

All component or composition levels are in reference to the active level of that 
component or composition, and are exclusive of impurities, for example, residual solvents 
or by-products, which may be present in commercially available sources. 

As used herein, the total amount of any given component includes any added 
component as well as any of the components inherently present in the composition by 
virtue of inclusion of additional ingredients in the composition. 

Referred to herein are trade names for certain articles and compositions, including 
the trade names for various ingredients utilized in the present invention. The inventors 
herein do not intend to be limited by the exact composition or formulation of a particular 
material identified by a specific trade name. Equivalent materials (e.g., those obtained 
from a different source under a different name or catalog number) to those referenced by 
a given trade name may be substituted and utilized in the compositions, kits, and methods 
herein. 

In the description of the invention various embodiments and / or individual 
features are disclosed. As will be apparent to the ordinarily skilled practitioner upon 
reading the disclosure herein, all combinations of such embodiments and features are 
possible and can result in preferred executions of the present invention. 
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B. BEVERAGE BREWING DEVICE 

The beverage brewing devices of the present invention are designed to provide an, 
individual serving portion of a fresh brewed, customizable brewable beverage 
composition. Brewable beverages include beverages such as coffee, tea 3 cocoa, and the 
like, including mixtures thereof. Though the present invention may be used in conjunction 
with numerous types of brewable beverages, the present invention will be described 
primarily with respect to coffee. One of ordinary skill in the art will appreciate that this is 
done simply for the convenience of the reader and is not intended to be limiting. 

It is contemplated by the inventors that by using the present beverage brewing 
devices the consumer does not need to obtain a variety of ingredients and/or perform 
extensive preparation to prepare a desired, customized beverage. As such, the beverage 
brewing devices are particularly useful in the private home environment, although their 
use is not limited to that environment. Accordingly, the brewing devices will also be 
useful in, for example, institutions and restaurants a variety of individually customized 
beverages may be required at or about the same time. 

In one set of embodiments of the present invention the beverage brewing devices 
comprise a plurality of extraction chambers (i.e., two or more) wherein each extraction 
chamber contains one or more components or ingredients as defined herein. These 
beverage brewing devices are particularly useful for the preparation of beverages where 
the strength, character, volume or other characteristics such as flavors, creaminess, and 
the like may be varied. 

Typically, the beverage brewing devices of the present invention are disposable 
devices that are suitable for use in connection with a brewing system, such as a traditional 
coffee brewer or other systems described herein. As used herein, the term "disposable" 
with reference to a beverage brewing device means that the beverage brewing device is 
intended for single or other limited usage, such that the beverage brewing device is 
disposed of subsequent to using the device a single time or a minimal number times 
(usually no more than about three times). Most preferably, the beverage brewing device 
is intended for single use only. Where the beverage brewing device is intended for single 
use only, the brewing device is intended for disposal subsequent to the first use of the 
device. 
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Preferably, the beverage brewing devices described herein are intended to work in 
conjunction with a beverage brewing system. Suitable beverage brewing systems for use 
with the instant beverage brewing devices can be found in co -pending Procter & Gamble 
Case No. 8469M, filed March 15, 2001 in the name Candido et al, titled "Beverage 
Brewing Systems," which is herein incorporated by reference. 

The brewing devices of the present invention comprise a housing in which one or 
more ingredient extraction chambers are located. Disposed on the housing is a fluid 
introduction site, through which fluid from the beverage brewing system is introduced to 
an ingredient extraction chamber. The fluid mixes with the beverage ingredients to form a 
beverage extract. Proximately or fluidly connected to the ingredient extraction chamber is 
a filter. By "proximately or fluidly connected" it is met that the fluid passes either directly 
from one described component or assembly of the beverage brewing device to another. 
The term proximately or fluidly connected is also meant to encompass passing from one 
described component or assembly to another via a channel, conduit, passage, tube, or 
other such similar means. 

The beverage extract from the ingredient extraction chamber passes through a 
filter to remove undesirable suspended solids, and/or excess amounts of materials that in 
limited quantities would be preferred, from the extract solution. After passing through the 
filter media the extract exits the beverage brewing device, through the housing, at an 
extract exit site. Prior to exiting the beverage brewing device the device may optionally 
collect in an extract collection chamber. The optional extract collection chamber is 
proximately or fluidly located between the filter media and the extract exit site. 

(i) Housing 

The beverage brewing devices of the present invention comprise a housing, The 
housing in use may be exposed directly to the atmosphere and have at least a portion in 
physical contact with the beverage brewing system. The housing encloses the various 
chambers, conduits, channels, components, assemblies, and sub-assemblies of the 
brewing device. 

Depending on the exact configuration of the beverage brewing device an interior 
surface of the housing may form at least a portion of the walls, partitions, and enclosures 
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of the various chambers, conduits, channels, components, assemblies, and sub-assemblies 
of the brewing device. 

The housing may be constructed of a rigid, semi-rigid, or non-rigid material, or 
combinations thereof. Suitable materials include, but are not limited to, plastics, PET, 
foil, film, paper, and the like. The beverage brewing device, housing, and various 
chambers, conduits, channels, components, assemblies, and sub-assemblies can be formed 
from a variety of methods depending the exact configuration desired. Suitable methods 
include, but are not limited to, thermoforming, injection molding, and combinations 
thereof. 

Preferably, the configuration of the brewing device housing is selected to be gas 
and moisture impermeable, such that the interior of the beverage brewing device and the 
corresponding ingredients are protected from exposure to the outside atmosphere. This 
ensures that the freshness and integrity of the ingredients contained within the beverage 
brewing device are preserved. 

Alternatively, and equally preferable, the freshness and integrity of the enclosed 
ingredients is preserved by enclosing the beverage brewing device in. a gas and/or 
moisture impermeable mother bag. In such circumstances it is not necessary that the 
beverage brewing device itself also be gas and/or moisture impermeable. 

(ii) Fluid Introduction Site 

The fluid introduction site is a region or location on the housing where brewing 
fluid (typically water in the temperature range of from about 150T to about 210°F) enters 
the beverage brewing device. The fluid introduction site is proximately or fluidly 
connected to one or more ingredient extraction chambers. As used herein, the term 
"proximately or fluidly connected" is defined as either directly adjacent or connected by 
some form of tube, channel, conduit, chamber, passage, and the like that allows the flow 
of fluid from one location to another. 

The fluid introduction site can either be formed by the beverage brewing system 
after introduction of the beverage brewing device to the beverage brewing system (e.g., 
by tearing, piercing, dissolving, crushing, pinching, bending, puncturing, and the like); 
formed during construction or assembly of the beverage brewing device and its 
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components and subassemblies; formed by the user (e.g., by removal of a tear strip, 
puncturing, and the like); or by some combination thereof. 

The fluid introduction site may be proximately or fluidly connected to the 
ingredient extraction chamber, such as where a portion of the housing forms at least a 
portion of one of the walls of the ingredient extraction chamber , or my be fluidly 
connected, for example by some form of tube, channel, conduit, chamber, passage, and 
the like that allows the flow of fluid from fluid introduction site to the ingredient 
extraction chamber. 

The exact number and placement of fluid introduction sites on the housing is 
dependant on the particular design of the beverage brewing device. A brewing device 
having a single ingredient extraction chamber may necessitate only one fluid introduction 
site. However, the geometry of the ingredient extraction chamber and location within the 
beverage brewing device, amongst other variables, may make it preferable to have 
multiple fluid introduction sites. This may be done for a variety of reasons, for example, 
to aide in the delivery of a given volume of brewing fluid to the extraction chamber 
within a given amount of time; to aide in the rnixing, dissolution, solubilization, and/or 
extraction of ingredients; or combinations thereof. 

In beverage brewing devices comprising multiple ingredient extraction chambers 
there may be one fluid introduction site that is fluidly connected to the various ingredient 
extraction chambers. Alternatively, the single fluid introduction site could be proximately 
connected to at least one of the multiple ingredient extraction chambers and fluidly 
connected to the remainder. 

In alternate embodiments, beverage brewing devices comprising multiple 
ingredient extraction chambers may preferably have more than one fluid introduction 
sites. In such embodiments, a fluid introduction site may be proximately connected to 
each ingredient extraction chamber, or each ingredient extraction chamber could have 
more than one fluid introduction site that is proximately or fluidly connected to it, and the 
like. 

(iii) Ingredient Extraction Chamber 



10 



WO 02/074661 



PCT/US02/08175 



The beverage brewing devices of the present invention comprise one or more 
ingredient extraction chambers. The ingredient extraction chamber is constructed so as to 
provide a fluidized extraction environment. As used herein, the term "fluidized extraction 
environment" is defined as an environment wherein during extraction the beverage 
ingredients are capable of fluidizing (i.e., to be suspended in a liquid so as to induce 
flowing movement of the total ingredient mass). 

It has been found that fluidization of the ingredients allows for higher degrees of 
extraction and/or solubilization of the ingredients resulting from increased surface activity 
of the ingredient particles. Additionally, a fluidized brewing environment (as opposed to a 
packed bed brewing environment, obviates the need for the costly, inconvenient, and 
complex high pressure brewing systems currently used in the art. 

During normal operations the beverage brewing devices of the present invention 
are subjected to a maximum pressure during any stage of the brewing process of less than 
about 20 psig, preferably less than about 15 psig, preferably less than about 10 psig, more 
preferably less than about 5 psig. During normal operation, the maximum pressure 
experienced in the ingredient extraction chamber during the extraction phase is less than 
about 7 psig, preferably less than about 5 psig , preferably less than about 3 psig, more 
preferably less than about 1 psig. Optionally, at a point subsequent to extraction (i.e., after 
about 90% of the extract-able materials required to make the particular desired beverage 
are extracted from the ingredients) the beverage brewing system will purge the beverage 
brewing device of remaining desirable particles and beverage components with a brief 
blast of hot fluid (e,g., hot water and/or steam). 

During the optional purging step, the pressure in the ingredient extraction chamber 
is greater than the pressure during extraction, however, the pressure will be less than 
about 20 psig, preferably less than about 15 psig, preferably less than about 10 psig, more 
preferably less than about 5 psig. The use of a purging fluid (i.e., hot water and/or steam) 
in the beverage brewing device can also be employed to aide in the creation of foam in 
the finished beverage. 

The movement and suspension of the ingredient particles permit them to be 
quickly and easily surrounded by the brewing liquid, thereby facilitating extraction and/or 
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dissolutioa. Moreover, fluidized brewing greatly decreases the occurrence of 
disadvantageous channeling that is commonly observed in other methods of brewing. 

Employment of a fluidized brewing environment in the ingredient extraction 
chamber has also been found to aide in the rapid extraction and/or solubilization of the 
various ingredients, as measured by beverage preparation time. Preferred beverage 
preparation times are less than about 120 seconds, more preferably less than about 90 
seconds, more preferably less than about 75 seconds, more preferably less than 60 
seconds. 

Proper fluidization of the ingredient extraction chamber is accomplished by 
providing a suitable ingredient extraction chamber geometry during the extraction phase. 

Suitable ingredient extraction chambers are those that have a ratio of total 
ingredient extraction chamber volume during extraction to non-tamped, dry bulk 
ingredient volume in excess of about 1.0:1.0. Preferably in excess of about 1.2:1.0, more 
preferably in excess of about 1.3:1.0, more preferably in excess of about 1.4:1.0, more 
preferably in excess of about 1.5:1.0. Both the total ingredient extraction chamber volume 
and the non-tamped, dry bulk ingredient volume can be measured using any suitable 
measure of volume, including cubic centimeters. 

Alternatively, a suitable fluid extraction chamber geometry for fluidized 
extraction can be expressed as the ratio of extraction chamber head space volume to non- 
tamped, dry bulk ingredient volume. Preferably the ratio of extraction chamber head 
space volume to non-tamped, dry bulk ingredient volume is in excess of about 0. 1 : 1.0. 
More preferably the ratio is in excess of about 0,25:1.0, more preferably in excess of 
about 0.5:1.0. Both the head space volume and the non-tamped, dry bulk ingredient 
volume can be measured using any suitable measure of volume ; including cubic 
centimeters. 

Relatively early in the brewing phase of fluidized brewing it is important to place 
a sufficient volume of brewing fluid (e.g., flooding the ingredient extraction chamber so 
that the ingredient particles are allowed to expand and float within the flooded chamber) 
into the ingredient extraction chamber to insure proper extraction and/or solubilization of 
the ingredients. This is done prior to the exiting of the resulting extract from the 
ingredient extraction chamber, which is accomplished by mamtaining a flow rate of 
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brewing fluid into the ingredient extraction chamber that is greater than the flow rate out 
of the chamber. 

In the fluidized brewing environment of the present invention, once a sufficient 
volume of brewing fluid has entered the ingredient extraction chamber (e.g., a hydrostatic 
condition has been obtained and/or the head pressure within the chamber is greater than 
or equal to the pressure drop across the filter media at a point during maximum ingredient 
extraction chamber volume) then the flow rate of fluid into the chamber will equal the 
flow rate of resulting extract out of the chamber. 

The various containment walls of the ingredient extraction chamber can be 
comprised of rigid, semi-rigid, or non-rigid materials, including combinations thereof. 
The various containment walls of the ingredient extraction chamber may change their 
shape and/or rigidity, depending on the material selected and the given stage within the 
brewing process. By way of example, at least a portion of the ingredient extraction 
chamber containment wall(s) may be of a given shape and rigidity during transportation 
and storage of the beverage brewing device. However, during or immediately following 
the introduction of the brewing fluid that portion of the containment wall(s) becomes less 
rigid and changes shape so as to increase the total volume of the ingredient extraction 
chamber during brewing. 

One or more portions of the containment walls that define the region of the ingredient 
extraction chamber may be comprised of other beverage brewing device components, 
compartments, chambers, assemblies, and sub-assemblies. For example, the filter media 
may comprise one portion of the ingredient extraction chamber, where the beverage 
brewing device housing may comprise yet another portion. 

(iv) Filter Media 

The beverage brewing devices of the present invention comprise a filter media to 
remove undesirable insoluble particles from the ingredient extract prior to inclusion in a 
final beverage composition. The filter media is proximately or fluidly located between the 
ingredient extraction chamber and the extract collection chamber. 
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The filter media can be constructed from a variety of materials including, but not 
limited to, plastic, foil, non-woven polyester, polypropylene, polyethylene, paper 
materials, and combinations thereof. The filter media comprises one or more filtering 
orifices that allow the free passage of an extract solution, while simultaneously 
preventing the passage of a significant amount (i.e., in excess of 90%) of dispreferred 
insoluble ingredient particles and contaminants. 

The filtering orifices may be formed in the filter media during creation of the filter 
media; inherent in the filter media material or combination of materials; formed as a 
result of one or more steps of the brewing process; or any combination thereof For 
example, the filter media may be a continuous film, absent any filtering orifices during 
shipping and storage, and have the filtering orifices formed when the filter media contacts 
the brewing fluid. Alternatively, the filtering orifices may be formed in a continuous filter 
media by mechanical means applied to either side, such as piercing, tearing, puncturing, 
and combinations thereof. The orifices may also be formed by air pressure (e.g., blowing 
open or piercing the filter media material), water pressure, heat, lasers, electrical 
resistance, and the like. 

As stated, the filtering orifices should be of sufficient size to allow the 
substantially unfettered passage of an extract solution, while simultaneously preventing 
the passage of a significant amount (i.e., in excess of 90%) of dispreferred insoluble 
particles. However, it is within the scope of the present invention that the orifices may 
have a variable geometry. This would depend on the force and/or pressure exerted against 
the portion of the filter media exposed to the extract solution, and the physical properties 
of the filter media material(s) selected (e.g., elasticity, tensile strength, and the like). 

The filter media could be fashioned from one or more suitable filter media 
materials such that the filtering orifices would expand in size as pressure and/or force 
were applied. This would aide in the prevention of clogging, while simultaneously 
inhibiting the passage of a significant amount (i.e., in excess of 90%) of unacceptable 
particles and compounds. 

In the fluidized brewing environment of the present invention the filter is of 
sufficient design and construction so as to withstand a pressure drop of less than about 15 
psig, preferably less than about 10 psig, more preferably Less than about 5 psig. During 
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normal operations, pressure drops across the filter media during the extraction of 
ingredients will be less than about 5 psig, preferably less than about 3 psig, more 
preferably less than about 1.5 psig. 

(v) Extraction Collection Chamber 

The beverage brewing devices of the present invention may optionally comprise 
one or more extraction collection chambers. The optional extraction collection chamber is 
proximately or fluidly connected to the both the filter media and the ingredient extraction 
chamber. 

The various containment walls of the extraction collection chamber may be 
comprised of a rigid, semi-rigid, or non-rigid material, including combinations thereof. 
The various containment walls of the extraction collection chamber may change their 
shape and/or rigidity, depending on the material selected. 

The exact geometry (i.e., design) of the extraction chamber can be selected so as 
to aide in the formation of foam (e. g., through the use of mechanical impingement of the 
beverage extract) with a given set of foam characteristics (e.g., height, density, and the 
like) in the finished beverage composition, 
(vi) Extraction Exit Site 

The extraction exit site is a region or location on the housing where the finished 
beverage solution exits the beverage brewing device. The extraction exit site is 
proximately or fluidly connected to one or more extraction collection chambers. 
The extraction exit site can either be formed by the beverage brewing system after 
introduction of the beverage brewing device to the beverage brewing system (e.g., by 
tearing, piercing, dissolving, crushing, pinching, bending, puncturing, and the like); 
formed during construction or assembly of the beverage brewing device and its 
components and subassemblies; formed by the user (e.g., by removal of a tear strip, 
puncturing, and the like); or by some combination thereof 

The exact geometry (i.e., orifice shape and size) of the extraction exit site can be 
selected so as to aide in the formation of foam, with a given set of foam characteristics 
(e.g., height, density, and the like), in the finished beverage composition. Suitable foam 
generation can also be accomplished by conjointly employing the extraction exit site 
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geometry' with a steam and/or liquid purge of the beverage brewing device at the end of 
the brewing cycle. 

The steam and/or liquid purge momentarily increases the pressure inside the 
beverage brewing device to less than about 15 psig, preferably less than about 10 psig, 
more preferably less than about 5 psig. As the remaining purged ingredients exit the 
beverage brewing device they experience a pressure drop at the extraction exit site that 
accelerates their velocity and facilitates foam generation in the finished beverage. The 
purge also removes any additional extracted portions that remain trapped in the various 
components, chambers, assemblies, and sub-assemblies of the beverage brewing device. 

During normal operation, the beverage brewing device experiences a pressure 
drop across the extraction exit site of less than about 5 psig, preferably less than about 3 
psig, more preferably less than about 1 psig. 

Preferably, the extraction exit site is of suitable design such that the finished 
beverage solution exits the beverage brewing device as droplets. Equally preferable are 
extraction exit sites that permit the finished beverage solution to exit the beverage 
brewing device as a continuous stream. 

(vii) Fluid Bypass Conduit 

The beverage brewing devices of the present invention may optionally comprise 
one or more fluid bypass conduits. The fluid bypass conduit is proximately or fluidly 
connected to the extraction exit site. The fluid bypass conduit is a channel, tube, conduit, 
chamber, and the like that permits the brewing fluid to pass from the fluid introduction 
site to the extraction exit site without having to pass through an ingredient extraction 
chamber. 

(viii) Beverage Brewing Device Recognition System Components 

The beverage brewing devices of the present invention may optionally comprise 
one or more beverage brewing device recognition system components. The beverage 
brewing device recognition system allows the beverage brewing system to recognize the 
presence, type and/or capabilities of the beverage brewing device inserted into the system 
by the consumer, without the need for the consumer to provide such information. For 
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example, a beverage brewing device recognition system would recognize the exact type 
of beverage brewing device inserted (e.g., number of ingredient extraction chambers, 
orientation, and required flow path, and the like), recognize the ingredients contained 
therein (e.g., coffee, tea, creamy ingredients, combinations thereof, and the like), and 
identify and initiate the appropriate processing conditions required to achieve the desired 
finished beverage characteristics. 

Suitable methods for recognition of the beverage brewing device include physical 
obstructions, voids, nodules, bumps, ridges, holes, recesses, protrusions, and the like, 
including combinations thereof. These physical recognition system components are 
preferably located on the beverage brewing device housing where, following insertion of 
the brewing device, they can interact with the recognition system components of the 
beverage brewing system (e.g., circuit switches). The combination of interactions indicate 
to the beverage brewing system the presence, type and/or capabilities of the inserted 
beverage brewing device. 

Other suitable recognition system components for signaling to the beverage 
brewing system the type and capabilities of the inserted beverage brewing device include 
barcodes, magnetic strips, optical recognition, microchips, and the like, including 
combinations thereof. The type and capabilities of the beverage brewing device can be 
encoded into the recognition component of the device and read by a suitable 
corresponding component located on the beverage brewing system. 

(ix) Flow Path 

The flow path of the brewing fluid and the extraction through the beverage 
brewing device is generally characterized as either unidirectional or multidirectional. As 
used herein, the term "unidirectional flow path" is defined as passing through a beverage 
brewing device along a primary directional axis, without substantially reversing direction 
along that axis (i.e., the change in direction from the original vector of entry is less than 
about 100°). However, travel along a flow path that is not along the primary directional 
axis is acceptable (e.g., horizontal migration where the primary directional axis is 
vertical) as long as the flow path does not substantially reverse direction. 
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As used here, the term "multidirectional flow path" is defined as passing through 
the beverage brewing device along a primary directional axis, and at some point during 
fluid/extract migration experiencing a substantial reversal in direction along the primary 
axis (i.e., the change in direction from the original vector of entry is in excess of about 
100°). However, travel along a flow path that is not along the primary directional axis is 
also acceptable (e.g., horizontal migration where the primary directional axis is vertical). 

Take, for example, a beverage brewing device where the brewing fluid enters the 
brewing device at the vertical most point of the device and travels along a substantially 
vertical axis from top to bottom., subsequently exiting the brewing device at a point 
below the point of fluid introduction. A unidirectional flow path would be one where the 
fluid/extraction does not substantially reverse direction (though horizontal flow path 
segments (e.g., changes in direction of about 90° from the original vector of entry) are 
acceptable) and travels from substantially from the top of the beverage brewing device to 
the bottom. A multi-directional flow path would be one where the fluid/extraction 
experiences a substantial reversal in direction along the vertical axis (e.g., the flow path 
travels vertically from top to bottom and then reverses direction from bottom to top, in 
other words experiences a change in direction from the original vector of entry of about 
180°). 

Having now described the various parts, components, chambers, assemblies, and 
sub-assemblies of the beverage brewing device, one of ordinary skilled in the art will 
appreciate that the sequence and order of explanations is not intended to be limiting. The 
various combination and permutation of components, chambers, assemblies, and sub- 
assemblies of the instant beverage brewing devices is dependent on the desired finished 
beverage characteristics (e.g., strength, character, volume, beverage preparation time, 
optional ingredients, and the like). 

C. CUSTOMIZATION 

The beverage brewing devices of the present invention optionally allow for 
customization of a final beverage's strength, character, volume, and combinations thereof. 
In general, customization of the finished beverage is accomplished by controlling such 
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variables as brewing fluid flow rate, brewing fluid temperature, and fluid contact time 
with the beverage ingredients. Additionally, customization can be achieved by controlling 
the amount of ingredients exposed to the brewing fluid (e.g., providing multiple 
ingredient extraction chambers comprising fixed ingredient amounts) and the volume of 
brewing fluid that is allowed to pass through the ingredient extraction chamber(s), 
relative to the total liquid volume in the finished beverage (e.g., fluid bypass). 

(i) Beverage Strength Control 

The strength of brewed beverages prepared using the beverage brewing devices of 
the present invention are typically characterized as a function of the brew solids value. 
The brew solids value is an indication of the mass transfer that has occurred from the 
solid grounds to the water phase during brewing, and is simply the coffee solids 
remaining after oven drying the brewed coffee beverage. 

The brew solids value is defined as the weight of coffee solids in an extract 
solution, divided by the total weight of the solution. This value is typically expressed as a 
percentage. The weight of the coffee solids is measured as the weight of materials that 
remain after oven drying the finished extract solution. The brew solids value may also be 
measured utilizing to the analytical method described hereinafter. 
Analytical Method: 

The brewed coffee beverage is placed in a 12 ml sealed vial and allowed to cool to 
a temperature of 29°C. The sample is then analyzed for solids content by the index of 
refraction method using aBellingham & Stanley RFM 81, where the sample temperature 
during the measurement is maintained at 29°C. The readings are correlated with 
readings of reference solutions of known brew solids content based on oven drying 
techniques using a correlation of: Refractive Index= 0.001785 x (% brew solids) + 
1.331995. 

Coffee compositions derived from the inventions herein preferably have a brew 
solids value in the range of from about 0.2 to about 1.5, more preferably in the range of 
from about 0.3 to about 1.2, more preferably in the range of from about 0.4 to about 1 .0. 



(i)(l) Multiple Ingredient Extraction Chambers 
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When brewing beverages with fixed quantities of brewing fluids (typically hot 
water in the temperature range of from about 150T to about 210T), customization of 
beverage strength (i.e.. brew solids value) is accomplished by controlling the ratio of 
brewing fluid to extractable ingredient (e.g., coffee, tea, cocoa, and the like). With 
respect to coffee, the strength of a finished brewed coffee beverage may be increased by 
increasing the amount of coffee a fixed volume of brewing fluid passes through, relative 
to the fixed volume of brewing fluid. Likewise, by increasing the amount of brewing fluid 
relative to the amount of coffee, a beverage's strength may be decreased. Additional 
coffee can be provided in the beverage brewing devices of the present invention by 
providing additional ingredient extraction chambers comprising coffee ingredients. 

For example, in one embodiment of the present invention a beverage brewing 
device comprising two ingredient extraction chambers is provided, each with a given 
volume of roast and ground coffee. The first ingredient extraction chamber contains from 
about 10% to about 50% of the total quantity of roast and ground coffee in the beverage 
brewing device. Preferably from about 35% to about 45%, more preferably about 40%, 
The second ingredient extraction chamber contains from about 50% to about 90% of the 
total quantity of roast and ground coffee in the beverage brewing device. Preferably from 
about 55% to about 75%, more preferably about 60%. 

To make a finished brewed beverage of mild strength, substantially all (i.e., about 
100 %) of the brewing fluid is directed through the first ingredient extraction chamber 
containing 40% of the total coffee ingredients. To make a finished brewed beverage of 
average strength, substantially all (i.e., about 100%) of the brewing fluid is directed 
through the second ingredient extraction chamber containing 60% of the total coffee 
ingredients. 

To make a finished brewed beverage of strong strength, the quantity of brewing 
fluid is divided between the two ingredient extraction chambers, wherein a first portion of 
the brewing fluid is directed to the first ingredient extraction chamber, and a second 
portion of the brewing fluid is directed to the second ingredient extraction chamber. 
Preferably the proportions of brewing fluid passing through the ingredient extraction 
chambers approximately correspond to the proportions of coffee ingredients in each 
ingredient extraction chamber. For example, in an embodiment where the total quantity of 
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coffee ingredients is divided between two extraction chambers by the ratio of about 40% 
to about 60%, the first portion of brewing fluid passing through the first ingredient 
extraction chamber contains from about 1 0% to about 50% of the total quantity of 
brewing fluid. Preferably from about 35% to about 45%, more preferably about 40%. The 
second portion of brewing fluid passing through the second ingredient extraction chamber 
contains from about 50% to about 90% of the total quantity of brewing fluid. Preferably 
from about 55% to about 75%, more preferably about 60%. 

One of ordinary skill in the art will appreciate that the number of different 
beverage strengths obtainable by way of the present invention is, in part, a function of the 
beverage brewing device's design and construction. The greater the number of ingredient 
extraction chambers provided , and the ability to appropriately direct portions of the 
brewing fluid to each chamber, the greater the number of beverage strength settings that 
can be provided. 

(i) (2) Fluid Bypass 

Customization of a beverage' s strength in a finished brewed beverage may also be 
accomplished by providing a sufficient quantity of roast and ground coffee, in one or 
more ingredient extraction chambers, such that a fixed volume of brewing fluid passing 
through the roast and ground coffee ingredients will form a strong beverage. Depending 
on the finished beverage strength desired by the consumer the finished beverage can be 
diluted to the desired beverage strength (e.g., average, mild, and the like). 

Dilution of the finished beverage may occur through use of a fluid bypass conduit, 
or other such means, incorporated into the beverage brewing device. A fixed volume of 
brewing fluid passes through the ingredient extraction chamber to deliver a given brew 
solids value. An additional volume of fluid bypasses the ingredient extraction chamber, 
passing through the beverage brewing device to the finished beverage container, and 
dilutes the finished beverage to the desired strength. 

(ii) Beverage Character 

As used herein, the term "beverage character" is defined as the extraction yield of 
the finished beverage. The extraction yield is defined as the weight of coffee solids in 
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solution divided by the total weight of starting coffee ingredients (e.g., roast and ground 
coffee). This value is typically expressed as a percentage. 

Preferred extraction yield values for beverages prepared from the methods and 
beverage brewing devices of the present invention are greater than about 10, more 
preferably greater than about 15, more preferably greater than about 20. 

An alternative method of expressing beverage character is as the difference 
between the extraction yield achieved using the brewing method and apparatuses of the 
present invention, and a standard brewing method. This measure is often called a delta 
yield. 

Delta yield is herein defined as the difference between the present extraction yield 
(as calculated above) and a standard extraction yield from the standard brewing method 
described below. Preferred delta yield values for beverages prepared from the methods 
and beverage brewing devices of the present invention are less than about 20%, more 
preferably less than about 15%, more preferably less than about 10%, more preferably 
less than about 5%, most preferably less than about 3%. 
Standard Brewing Method: 

Coffee is brewed on a Bunn OL-35 automated drip brewer. Coffee filters are 12 
cup oxygen processed Bunn Coffee filters (Reg. 6001). A weight of one ounce of coffee 
is added to the filter in the basket. The brewer is supplied with distilled water and feeds 
1860 ml at 195 a F (90°C) in 146 seconds to the brew basket. Brewed coffee is collected 
in a carafe and then mixed. Samples for the standard extraction yield are then collected 
and analyzed. 

For a given set of ingredient characteristics (e.g., ingredient size, shape, degree of 
agglomeration, and the like) there are two primary methods for varying the extraction 
yield. The first method is to adjust the temperature of the brewing fluid. Preferred 
temperatures for the brewing fluid are in the range of about 150°F to about 210°F. The 
greater the temperature of the brewing fluid, the higher the degree of extraction (i.e., the 
higher the extraction yield value, and the lower the delta yield value). 

The second method for varying the degree of extraction is to adjust the time the 
brewing fluid is in contact with the beverage ingredients. The longer the extraction 
contact time, the higher the degree of extraction (i.e., the higher the extraction yield 
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value, and the lower the delta yield value). The extraction contact time can be varied by 
design of the ingredient extraction chamber geometry, by alteration of the filter media 
area, by adjustment of the brewing fluid flow rate, and combinations thereof. 

The geometry of the ingredient extraction chamber can be designed and 
constructed so as to retain the brewing fluid during the extraction phase for a greater or 
lesser amount of time. Additionally, the total filter area of the beverage brewing devices 
of the present invention can be adjusted either upwards or downwards to increase or 
decrease the extraction contact time. Finally, the flow rate of the brewing fluid can be 
increased or decreased to adjust extraction contact time. 

(iii) Beverage Volume 

Typically the liquid volume of the finished beverage will be about equal to the 
volume of brewing fluid that passed through the ingredients in the ingredient extraction 
chamber(s), less any amount that remains trapped within the ingredients and other 
components, compartments, assemblies, and sub-assemblies of the beverage brewing 
device. The total liquid volume of the finished beverage, however, may also comprise a 
liquid volume portion that has bypassed the ingredient extraction chamber. This would 
allow the consumer to create a variety of beverage sizes. 

Adjustment of the finished beverage volume in isolation would have a 
corresponding effect on the beverages strength, as described herein. However, the 
customization methods previously described could be conjointly employed to overcome 
this effect. By way of example, a consumer may desire and select the beverage brewing 
system to deliver a larger volume finished beverage. In isolation, this customization 
would decrease the strength of the finished beverage. To compensate for this, additional 
ingredient extraction chambers could be employed to compensate for the reduction in 
beverage strength. Additionally, the temperature of the brewing fluid and/or the 
extraction contact time could be adjusted to vary the finished beverage's character. 

While customization is a distinct advantage of the present invention, beverage 
brewing devices having a plurality of extraction chambers have utility independent of the 
use of the instant customization techniques. Accordingly, the customization options 
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disclosed herein are not required applied to produce a beverage brewing device within the 
scope of Applicants' present invention. 

D. DETAILED DESCRIPTION OF THE FIGURES 

The following examples further describe and demonstrate embodiments within the 
scope of the present invention These examples are given solely for the purpose of 
illustration and are not to be construed as a limitation of the present invention, as many 
variations thereof are possible without departing from the invention's spirit and scope. 

Figure 1 is a cross sectional view of one embodiment of a multi-chambered 
beverage brewing device. Beverage brewing device 100 has housing 102, including a foil 
top 120 which is affixed to housing flange 121. Disposed inside brewing device 100 are 
ingredient extraction chambers 106 which contain beverage ingredients 116. Proximately 
connected between the ingredient extraction chambers 106 and the extraction collection 
chambers 1 10 are filter media 108. The brewing fluid enters the beverage extraction 
chamber 106 through the fluid introduction site 104 (not shown). A beverage extract is 
formed, passes through filter media 108, collects in the extraction collection chamber 
1 10, and exits the beverage brewing device at the extraction exit site 1 12. 

Figures 3a-3f are various views of one embodiment of a multi-chambered 
beverage brewing device 100. Figure 3 A is a top planar view of device 100. Figure 3B is 
a cross sectional view of device 100 disclosing housing 102, beverage ingredients 116, 
filter media 108, a plurality of extraction collection chambers 1 10, and extraction exit site 
112. Figure 3C is another cross sectional view of device 100 showing ingredient 
extraction chamber 106, Figure 3D is a perspective view of the bottom of device 100 
showing housing 102 and the location of the extraction exit site 1 12 disposed on housing 
102. Figure 3F is a perspective view of the top of device 100 showing housing 102 and 
the fluid introduction site disposed on housing 102. 

Figures 4a-4d are various views of one embodiment of a multi-chambered 
beverage brewing device. Figures. 5a-5b are perspective views of one embodiment of a 
multi-chambered beverage brewing device. Figure 6 is a perspective view of one 
embodiment of a multi- chambered beverage brewing device 100. In this embodiment 
device 100 contains ingredient extraction chambers 106. Located within chambers 106 
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are filter media supporting members 124 for supporting filter media 108 (not shown). 
Proximately connected below chamber 106 and filter media 108 are extraction collection 
chambers 110 and extraction exit site 112. 

Figures 7a- 7b are perspective views of one embodiment of a multi-chambered 
beverage brewing device 100. In this embodiment housing 102 further comprises a foil 
top 120 which is affixed to housing flange 121. Foil bottom 120 comprises pull tab 123 
which is designed to be gripped by the consumer so that the consumer may remove 
bottom 120 from housing flange 121 to expose filter media 108 (not shown). 

Figures 8a and 8b are perspective views of two sub-assemblies of one 
embodiment of a multi-chambered beverage brewing device 100 sub assembly 126 forms 
extraction collection chamber 110 and has disposed on it surface a preformed extraction 
exit site 112. Sub-assembly 126 mates with sub-assembly 125, which contains ingredient 
extraction chambers 106, on the opposing surface of filter media supporting member 124. 

Figure 9 is a perspective view of one embodiment of a multi-chambered beverage 
brewing device which does not comprise an extraction collection chamber. Figure 10 is a 
perspective view of one embodiment of a multi-chambered beverage brewing device 100, 
without an extraction collection chamber, with preformed extraction exit sites 112. 

Figures 1 la-1 Id are various cross-sectional and perspective views of one 
embodiment of a multi-chambered beverage brewing device 100. Figure 12 is a 
perspective view of one embodiment of a multi-chambered beverage brewing device 100, 
where ingredient extraction chambers 106 are separated by divider 128. Divider 128 may 
optionally contain filter media 108 (not shown) for filtering the extract of solution formed 
in one ingredient extraction chamber before it passes through to another ingredient 
extraction chamber. In this embodiment filter media 108 is a grate-like structure formed 
as an integral part of device 100. Device 100 also has formed as an integral part of 
housing 102 a handle 130. Figure 13 is a top planar view of the embodiment of Figure 12. 

Figure 14 is a top planar view of one embodiment of a multi-chambered beverage 
brewing device 100, where the beverage extract formed in one of the ingredient extraction 
chambers 106 is filtered by filter media 108, prior to collecting in ingredient extraction 
collection chamber 110 and exiting the device 100 at extraction exit site 112 (not shown). 
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Figure 15 is a perspective view of the interior of one embodiment of the present 
invention wherein the beverage brewing device 100 comprises one ingredient extraction 
chamber 100 and a fluid bypass conduit 1 14. Figure 16 is the top planar view of the 
beverage brewing device 100 disclosed in Figure 15. Figures 17A and 17B are 
perspective views of the interiors of one embodiment of a single ingredient extraction 
chamber 106 beverage brewing device 100. Proximately located between the ingredient 
extraction chamber 106 and the extraction collection chamber 108 is a filter media 
supporting member 124 for supporting filter media 108 (not shown). 

E. EMBODIMENTS 

The following examples further describe and demonstrate embodiments within the 
scope of the present invention. These examples are given solely for the purpose of 
illustration and are not to be construed as a limitation of the present invention, as many 
variations thereof are possible without departing from the invention's spirit and scope. 
Various embodiments are envisioned by the present invention, as follows: 

First Embodiment of the Pre sent Beverage Brewing Devices 

In the first embodiment of the present invention, beverage brewing devices 
comprising a plurality of extraction chambers (i.e., two or more) are described wherein 
each extraction chamber, independently, contains a composition comprising a component 
selected from the group consisting of roast ground coffee, leaf tea, instant coffee, instant 
tea, cocoa, and mixtures thereof. Preferably, the component is selected from roast ground 
coffee, instant coffee, cocoa, and mixtures thereof. More preferably, the component is 
either roast ground coffee or a mixture of roast ground coffee and instant coffee. 

Preferably, in this embodiment, each extraction chamber contains the same 
component. Wherein each extraction chamber contains the same component, the 
consumer is typically utilizing the beverage brewing device to control and customize 
brew strength of the final brewed beverage. 

Also preferably, in this embodiment, any or all of the extraction chambers contain 
a different component relative to another extraction chamber of the beverage brewing 
device. Thus, for example, one extraction chamber may contain a mixture of roast 
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ground coffee and instant coffee and a second extraction chamber may contain cocoa. 
This way, the consumer may decide whether to brew coffee, cocoa, or a mixture thereof 
using the same beverage brewing device, all depending upon the particular taste 
preferences of the consumer at the time of use. 

In this embodiment, a beverage brewing system may be programmed to provide 
an aqueous brewing fluid (typically, hot water) through one or more of the extraction 
chambers of the beverage brewing device to conform with the taste preferences of the 
consumer. For example, wherein the consumer desires a very concentrated brewed 
beverage, the consumer may direct brew fluid through most or all of the extraction 
chambers" of the beverage brewing device. As a further example, wherein the consumer 
desires a brewed beverage of medium strength, the consumer may direct brew fluid 
through only a few of the extraction chambers of the beverage brewing device. As yet a 
further example, wherein the consumer desires a "weak" brewed beverage, the consumer 
may direct brew fluid through only one of the extraction chambers of the beverage 
brewing device. 

The amount of the component in each extraction chamber may be essentially 
identical, or the amount of the component contained within two or more of the extraction 
chambers may be different. Wherein the amount of the component in each extraction 
chamber is essentially identical, it is meant that the amount of each component contained 
within each extraction chamber does not vary by more than about 10%, by weight, 
relative to the amount of each component contained in each remaining extraction 
chamber. 

Preferably, in this embodiment, the amount of the component contained within 
two or more of the extraction chambers is different. As an example, as also exemplified 
above, each extraction chamber may optionally contain varied amounts of the component 
such that the consumer may choose the extraction chamber through which brewing fluid 
will flow. This example is illustrated according to Table 1, below, wherein in this 
example each extraction chamber contains, as the component, a mixture of roast ground 
coffee and instant coffee. 

Table 1 

f ~" ~ j Beverage j Beverage j Beverage j Beverage j 
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Preference A 


Preference B i Preference C 


Preference D 


Extraction 
Chamber 1 




XX 




XX 


Extraction 
Chamber 2 


XX 


XX 


XX 


XX 


Extraction 
Chamber 3 






XX 


XX 



Wherein in Table 1: 

a) Beverage Preference A is a weak cup of coffee; 

b) Beverage Preference B is a mild cup of coffee; 

c) Beverage Preference C is a medium cup of coffee; 

d) Beverage Preference D is a strong cup of coffee 

e) Extraction Chamber 1 contains 55% of the roast ground coffee and instant 
coffee contained within the beverage brewing device; 

f) Extraction Chamber 2 contains 25% of the roast ground coffee and instant 
coffee contained within the beverage brewing device; 

g) Extraction Chamber 3 contains 20% of the roast ground coffee and instant 
coffee contained within the beverage brewing device; 

h) "XX" denotes that brewing fluid should be directed through the indicated 
extraction chamber to provide the indicated beverage preference. 



Typically, wherein the amounts of the component contained within two or more of 
the extraction chambers is different, the ratio of the component contained within a first 
extraction chamber to each component contained within each remaining extraction 
chamber is, independently, from about 1 : 1 to about 20 ; 1, by weight. More preferably, 
the ratio of the component contained within the first extraction chamber to each 
component contained within each remaining extraction chamber is, independently, from 
about 1 : I to about 10:1, by weight. Even more preferably, the ratio of the component 
contained within the first extraction chamber to the component contained within each 
remaining extraction chamber is, independently, from about 1 : 1 to about 3 : 1, by 
weight. In a particularly preferred variation of this embodiment, the beverage brewing 
device has two extraction chambers, wherein the first extraction chamber contains from 
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about 55% to about 70% (most preferably about 60%), by weight, of the total component 
contained by the beverage brewing device and the second extraction chamber contains 
from about 30% to about 45% (most preferably about 40%), by weight of the total 
component contained by the beverage brewing device. 

In a further preferred variation of the present embodiment, the component of one 
or more of the extraction chambers may be a composition comprising: 

a) a first component selected from the group consisting of roast ground 
coffee, leaf tea, and mixtures thereof; and 

b) a second component selected from the group consisting of instant coffee, 
instant tea, cocoa, and mixtures thereof; 

wherein the ratio of the first component to the second component is from about 4 : 1 to 
about 25 : 1, by weight. Without intending to be limited by theory, the present inventors 
have discovered that the specific, defined ratio of such compositions is particularly 
important when used to deliver a high quality brewed beverage in a minimal amount of 
time {e.g., about 60 seconds or less). For example, at this defined ratio, the first and 
second components build upon each other to provide the flavor of roast ground coffee, 
with added brew strength and flavor being added by the instant coffee particularly under 
rapid brew conditions. As a further, unexpected benefit, the addition of the second 
component at this defined ratio provides fluidity within the extraction chamber when an 
aqueous brewing fluid (e.g. , hot water) is added. Such fluidity allows the brew fluid to 
access a maximized amount of first and second components, thus resulting in an 
optimized brewed beverage. 

Preferably in this variation, the ratio of the first component to the second 
component in each extraction chamber is from about 4 : 1 to about 10:1, by weight. 
Most preferably in this variation, the ratio of the first component to the second component 
in each extraction chamber is from about 4 : 1 to about 7 : 1, by weight. In a particularly 
preferred variation, the ratio of the first component to the second component in each 
extraction chamber is about 6 : 1, by weight. 

Further preferably in this variation, the first component is roast ground coffee and 
the second component is instant coffee, cocoa, or a mixture of instant coffee and cocoa. 
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Most preferably in this variation, the first component is roast ground coffee and the 
second component is instant coffee. 

It is important to understand that extraction chambers described in this 
embodiment of the present invention may contain one or more further ingredients for 
further optimized customization including (for example) creamers, sweeteners, 
flavorings, thickening agents, edible carriers, dyes, foaming agents, buffers, emulsifiers, 
processing aids, or mixtures thereof. One or more of these further ingredients may be 
contained within an extraction chamber containing, or devoid of, the component selected 
from roast ground coffee, leaf tea, instant coffee, instant tea, and mixtures thereof. For 
example, the inventive beverage brewing devices may contain a plurality of extraction 
chambers containing, independently, the component through which brew strength may be 
controlled. One or more additional extraction chambers containing one or more of the 
ingredients may be further utilized to provide further customization options to the final 
brewed beverage. 

Second Embodiment of the Present Beverage Brewing Devices 

In yet another embodiment of the present invention, beverage brewing devices are 
described which comprise a plurality of extraction chambers, wherein: 

a) one or more of the extraction chambers contain a first composition comprising 
a first component selected from the group consisting of roast ground coffee, 
leaf tea, instant coffee, instant tea, cocoa, and mixtures thereof; and 

b) one or more of the extraction chambers contain a second composition 
comprising: 

i) a second component selected from the group consisting of instant 
coffee, instant tea, cocoa, creamers, sweeteners, and mixtures 
thereof; and 

ii) a third component selected from the group consisting of flavorings, 
thickening agents, edible carriers, dyes, foaming agents, buffers, 
emulsifiers, processing aids, and mixtures thereof; 

wherein the first composition and the second composition are contained within distinct 
extraction chambers, 
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Preferably in this embodiment, the first component is selected from roast ground 
coffee, instant coffee, cocoa, and mixtures thereof. Most preferably in this embodiment, 
the first component is a mixture of roast ground coffee and instant coffee. Also 
preferably within this embodiment, the second component comprises instant coffee, 
cocoa, creamers, sweeteners, or mixtures thereof. Most preferably in this embodiment, 
the second component comprises two or more, or also preferably three of more, members 
selected from instant coffee, cocoa, creamers, and sweeteners. Also preferably within this 
embodiment, the third component comprises one or more flavorings, thickening agents, 
edible carriers, or foaming agents. 

In this embodiment, the option of brew strength may be achieved, as in the 
previous embodiment, and / or additional taste characteristics may be achieved 
particularly through the use of the third component and / or the creamer and / or 
sweetener of the second component. As before, a multitude of permutations may be 
chosen for complete customization of the final brewed beverage depending upon the taste 
preferences of the consumer at the time the beverage brewing device is used. 

For example, in this embodiment, a beverage brewing system may be 
programmed to provide an aqueous brewing fluid (typically, hot water) through one or 
more of the extraction chambers of the beverage brewing device to conform with the taste 
preferences of the consumer at the time the beverage brewing device is used. For 
example, wherein the consumer desires a very concentrated brewed beverage which 
contains only coffee, tea, or cocoa, the consumer may direct brew fluid through most or 
all of the extraction chambers which contain only the first component. As a further 
example, wherein the consumer desires a brewed beverage of medium strength which 
contains creamer and an edible carrier, the consumer may direct brew fluid through only a 
few of the extraction chambers containing the first component and also through an 
extraction chamber containing the second and third components. 

Preferably, in this embodiment, the amount of the component contained within 
two or more of the extraction chambers is different, particularly wherein two or more of 
the extraction chambers contains a first component. As an example, each extraction 
chamber may optionally contain varied amounts of the component such that the consumer 
may choose the extraction chamber through which brewing fluid will flow. Additionally, 
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the consumer may choose whether or not brewing fluid flows through chambers 
containing the second and third components, depending upon the type of brewed 
beverage preferred. This example is illustrated according to Table 2, below, wherein in 
this example the first component is a mixture of roast ground coffee and instant coffee 
which is contained in varied amounts in two extraction chambers and the second and third 
components are contained in one extraction chamber and comprise creamer, sweetener, 
and an edible carrier. 
Table 2 





Beverage 
Preference 
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Beverage 
Preference 
B 


Beverage 
Preference 
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Beverage 
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Beverage 
Preference 
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Beverage 
Preference 
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Extraction 
Chamber 
1 




XX 


XX 




XX 


XX 


Extraction 
Chamber 
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XX 




XX 


XX 




XX 


Extraction 
Chamber 

3 








XX 


XX 


XX 



Wherein in Table 2: 

a) Beverage Preference A is a weak cup of coffee without creamer, sweetener, and 
carrier; 

b) Beverage Preference B is a medium cup of coffee without creamer, sweetener, and 
carrier; 

c) Beverage Preference C is a strong cup of coffee without creamer, sweetener, and 
carrier; 

d) Beverage Preference D is a weak cup of coffee with creamer, sweetener, and 
carrier; 

e) Beverage Preference E is a medium cup of coffee with creamer, sweetener, and 
carrier; 

f) Beverage Preference F is a strong cup of coffee with creamer, sweetener, and 
carrier; 

32 



WO 02/074661 



PCT/US02/O8175 



g) Extraction Chamber 1 contains 60% of the roast ground coffee and instant coffee 
contained within the beverage brewing device; 

h) Extraction Chamber 2 contains 40% of the roast ground coffee and instant coffee 
contained within the beverage brewing device; 

i) Extraction Chamber 3 contains creamer, sweetener, and edible carrier; and 
j) "XX" denotes that brewing fluid should be directed through the indicated 

extraction chamber to provide the indicated beverage preference. 

Typically, wherein the amounts of the component contained within two or more of 
the extraction chambers is different, the ratio of the component contained within a first 
extraction chamber to each component contained within each remaini n g extraction 
chamber is, independently, from about 1 : 1 to about 20 : 1, by weight. More preferably, 
the ratio of the component contained within the first extraction chamber to each 
component contained within each remaining extraction chamber is, independently, from 
about 1 : 1 to about 10 ; 1, by weight. Even more preferably, the ratio of the component 
contained within the first extraction chamber to the component contained within each 
remaining extraction chamber is, independently, from about 1 : 1 to about 3 : 1, by 
weight. 

Third Embodiment of the Present Beverage Brewing Devices 

In yet another embodiment of the present invention, beverage brewing devices 
comprising a plurality of extraction chambers are disclosed, wherein: 

a) one or more extraction chambers contains a first composition 
comprising a first component selected from the group consisting of 
roast ground coffee, leaf tea, instant coffee, instant tea, cocoa, and 
mixtures thereof; and 

b) one or more extraction chambers contains a second composition 
comprising a second component selected from the group consisting of 
flavorings, thickening agents, edible carriers, dyes, foaming agents, 
buffers, emulsifiers, processing aids, and mixtures thereof; 
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wherein when the beverage brewing device contains only two extraction chambers, the 
first composition and the second composition are contained within distinct extraction 
chambers. 

Preferably in this embodiment, the first component is selected from roast ground 
coffee, instant coffee, cocoa, and mixtures thereof. Most preferably in this embodiment, 
the first component is a mixture of roast ground coffee and instant coffee. Also 
preferably within this embodiment, the second component comprises one or more 
flavorings, thickening agents, edible carriers, or foaming agents. 

In this embodiment, the option of brew strength may be achieved, as in the 
previous embodiments, and / or additional taste characteristics may be achieved 
particularly through the use of the second component. As before, a multitude of 
permutations which will be understood by the ordinarily skilled artisan may be chosen for 
complete customization of the final brewed beverage depending upon the taste 
preferences of the consumer at the time the beverage brewing device is used. 

For example, in this embodiment, a beverage brewing system may be 
programmed to provide an aqueous brewing fluid (typically, hot water) through one or 
more of the extraction chambers of the beverage brewing device to conform with the taste 
preferences of the consumer at the time the beverage brewing device is used. For 
example, wherein the consumer desires a very concentrated brewed beverage which 
contains only coffee, tea, or cocoa, the consumer may direct brew fluid through most or 
all of the extraction chambers which contain only the first component. As a further 
example, wherein the consumer desires a brewed beverage of medium strength which 
contains a flavoring agent, the consumer may direct brew fluid through only a few of the 
extraction chambers containing the first component and also through an extraction 
chamber containing the second component. 

The amount of the component in each extraction chamber may be essentially 
identical, or the amount of the component contained within two or more of the extraction 
chambers may be different. Wherein the amount of the component in each extraction 
chamber is essentially identical, it is meant that the amount of each component contained 
within each extraction chamber does not vary by more than about 10%, by weight, 
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relative to the amount of each component contained in each remaining extraction 
chamber. 

Preferably, in this embodiment, the amount of the component contained within 
two or more of the extraction chambers is different. As an example, each extraction 
chamber may optionally contain varied amounts of the component such that the consumer 
may choose the extraction chamber through which brewing fluid will flow. Additionally 
or alternatively, the consumer may choose whether or not brewing fluid flows through 
chambers cont aining the second component, depending upon the type of brewed beverage 
preferred. Thus, for example, in variations wherein a plurality of extraction chambers 
contain, independently, a second component, the consumer may choose to have a lightly 
or strongly flavored (for example) brewed beverage depending upon the number of 
extraction chambers through which brewing fluid flows. This example is illustrated 
according to Table 3, below, wherein in this example the first component is a mixture of 
roast ground coffee and instant coffee which is contained in varied amounts in two 
extraction chambers and the second component is a flavoring agent which is contained in 
two other extraction chambers. 



Table 3 
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Wherein in Table 3: 

a) Beverage Preference A is a weak cup of coffee without flavoring; 

b) Beverage Preference B is a medium cup of coffee without flavoring; 
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c) Beverage Preference C is a strong cup of coffee without flavoring; 

d) Beverage Preference D is a weak cup of coffee with mild flavoring; 

e) Beverage Preference E is a medium cup of coffee with weak flavoring; 

f) Beverage Preference F is a strong cup of coffee with strong flavoring; 

g) Extraction Chamber 1 contains 60% of the roast ground coffee and instant coffee 
contained within the beverage brewing device; 

h) Extraction Chamber 2 contains 40% of the roast ground coffee and instant coffee 
contained within the beverage brewing device; 

i) Extraction Chamber 3 contains 60% of the flavoring agent contained within the 
beverage brewing device; 

j) Extraction Chamber 4 contains 40% of the flavoring agent contained within the 

beverage brewing device; and 
k) "XX" denotes that brewing fluid should be directed through the indicated 

extraction chamber to provide the indicated beverage preference. 

Typically, wherein the amounts of the component contained within two or more of 
the extraction chambers is different, the ratio of the component contained within a first 
extraction chamber to each component contained within each remaining extraction 
chamber is, independently, from about 1 : 1 to about 20 : 1, by weight. More preferably, 
the ratio of the component contained within the first extraction chamber to each 
component contained within each remaining extraction chamber is, independently, from 
about 1 : 1 to about 10 : 1, by weight. Even more preferably, the ratio of the component 
contained within the first extraction chamber to the component contained within each 
remaining extraction chamber is, independently, from about 1 : 1 to about 3 : 1, by 
weight. 

Components and Ingredients Contained Within the Extraction Chambers 

Various components and ingredients have been described above in connection 
with the extraction chambers of the foregoing beverage brewing devices, for example, 
roast ground coffee, leaf tea, instant coffee, instant tea, cocoa, creamers, sweeteners, 
flavorings, thickening agents, edible carriers, dyes, foaming agents, buffers, emulsifiers, 
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and processing aids. While these components and ingredients carry their respective 
meanings in accordance with the art, and are well-known, the following describes their 
characteristics in further, non-limithig, detail. Various other ingredients not mentioned 
specifically herein may be suitable and / or desirable for use herein, as the ordinarily 
skilled artisan will recognize. Therefore, the following list is not meant to be limiting. 

It has been discovered that wherein the particle sizes of the foregoing component 
constituents are relatively similar, aqueous brewing fluid introduced into the extraction 
chamber contacts a relatively small percentage of the total component mass thereby 
creating a "channeling" effect rather than a turbulent, fiuidized extraction process. 
Wherein such undesirable channeling occurs, a relatively weak and / or unfavorably 
tasting beverage is produced. Additionally, adsorption of various component constituents 
onto roast ground coffee and leaf tea particles readily occurs, causing further problems 
with the final brewed beverage. Accordingly, the present inventors have discovered 
optimal particle size and / or density values of various of the components and ingredients 
used herein. As such, many of the ingredients discussed below will refer to these optimal 
values for fluid optimization within the extraction chamber. 

Roast Ground Coffee : The roast ground coffee utilized herein is commonly known 
in the art, and is a widely utilized (if not the most widely utilized) form of coffee. Of 
course, processes for roasting and grinding coffee are commonly known in the art. 
Additionally, the roast ground coffee is commercially available from a variety of 
commercial coffee houses. 

Typically, roast ground coffee is prepared by drying the green coffee beans, 
roasting the beans, cooling the roasted beans, and grinding the beans (typically, although 
not always, in that sequential order). As an example, U.S. Patent No. 5,160,757, 
Kirkpatrick et al., issued November 3, 1992 describes a unique process for preparing 
roast ground coffee, and also summarizes commonly known processes for preparing roast 
ground coffee. 

The bean utilized may be any of a variety of available coffee beans. For example, 
Brazilian, natural Arabics, washed Arabica, and Robusta varieties may be used. 

Drying the coffee bean results in a partially or fully dehydrated bean (preferably 
partially dehydrated). Such drying typically involves the application of heat and moisture 
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removal to the green coffee bean. Moisture removal can be accomplished by, for 
example, dehydration, heated air, heated surfaces, microwave, dielectric, radiant, or 
freeze dryers. These drying techniques are described in Fellows, Food Processing 
Technology, Chapters 14 s 17, and 20. Fluidized bed heated air dryers (e.g., batch or 
continuous), rotary dryers, belt dryers, tray dryers, continuous dryers, and conveyor and 
convective dryers are particularly preferred. All of these dryers are commercially 
available. For example, various commercial sources are described in U.S. Patent No. 
5, 160,757, Kirkpatrick et al, issued November 3, 1992. 

The roasting process can utilize any method of heat transfer. For example, 
convective heat transfer is typical. Roasting equipment and methods suitable for roasting 
coffee beans are described in, for example, Sivetz, Coffee Technology, Avi Publishing 
Co., 1979. Additionally, U.S. Patent No. 3,964,175, Sivetz, issued June 22, 1976 
discloses a method for fluidized bed roasting of coffee beans. Other roasting techniques 
are described and referenced in U.S. Patent No. 5,160,757, Kirkpatrick etal, issued 
November 3, 1992. 

Roasting may be applied until the desired roast bean color is reached. The beans 
are then cooled to stop roast-related pyrolysis reactions. The beans are then prepared for 
brewing, either on site or by the ultimate consumer, by grinding. 

As used herein, roast ground coffee also refers to "flaked" coffees. Flaked coffee 
is described in U.S. Patent Nos. 4,331,696; 4,267,200; 4,110,485; 3,660,106; 3,652,293; 
and 3,615,667. 

It has further been discovered that fluidized brewing and adsorption inhibition is 
optimized (which in turn optimizes flavor extraction) wherein the roast ground coffee 
preferably has a mean particle size of from about 650 microns to about 1050 microns, 
more preferably from about 750 microns to about 950 microns. It is particularly preferred 
to utilize roast ground coffee having a mean particle size of about 850 microns. 
Preferably, the roast ground coffee will have a particle size distribution of from about 300 
microns to about 1750 microns, more preferably from about 600 microns to about 1400 
microns. As used herein, wherein a particular ingredient has a given particle size 
distribution, it is meant that at least about 80% of the particles of that particular ingredient 
contained within the referenced extraction chamber are, by weight, within the stated 
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particle size distribution. Without intending to be limited by theory, it is believed that 
optimization of the particle sizes of the roast ground coffee positively contributes to the 
turbidity of the brew composition upon addition of the aqueous brewing fluid, such that 
channeling is prevented or inhibited, c.f, for example, EP 0,756,844, Gotham et al, 
published February 5, 1997 which encourages the use of roast ground coffee having a 
relatively fine grind size for the purpose of extraction enhancement. 

Alternatively or additionally, the roast ground coffee utilized herein will 
preferably have a mean density of from about 0. 1 8 g / mL to about 0.24 g / mL, more 
preferably from about 0.2 g / mL to about 0.22 g / mL. 

Leaf Tea : The leaf tea utilized herein is commonly known in the ait, and is a 
widely utilized form of tea. Leaf tea is typically utilized after drying the desired tea leaf, 
as is commonly known in the art. Currently leaf tea is commercially available, for 
example, as loose leaf tea (for use in tea brewing devices) or marketed within brewable 
tea bags or other brewing devices. Leaf tea is commercially available from a variety of 
commercial sources. 

Instant Coffee : As used herein, the terms "instant coffee" and "soluble coffee" are 
used interchangeably to refer to coffee products that are relatively soluble in water, 
particularly hot water. Instant coffees are widely known in the art. 

The instant coffee used utilized herein can be prepared by any convenient process. 
A variety of such processes are known to those skilled in the art. Typically, instant coffee 
is prepared by roasting and grinding coffee beans, extracting the roast and ground coffee 
with water or another aqueous liquid to form an aqueous coffee extract, and drying the 
extract to form the instant coffee. Instant coffee useful in the present invention is 
typically obtained by conventional spray drying processes. Representative spray drying 
processes that can provide suitable instant coffee are disclosed in, for example, pages 
382-5 13 of Sivetz & Foote, COFFEE PROCESSING TECHNOLOGY, Vol. I (Avi Publishing 
Co. 1963), U.S. Patent No. 2,771,343 (Chase etal), issued November 20, 1956; U.S. 
Patent No. 2,750,998 (Moore), issued June 19, 1956; and U.S. Patent No. 2,469,553 
(Hall), issued May 10, 1949. Other suitable processes for providing instant coffee for use 
in the present invention are disclosed in, for example, U.S. Patent No. 3,436,227 
(Bergeron et al), issued April 1, 1969; U.S. Patent 3,493,388 No. (Hair), issued February 
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3, 1970; U.S. Patent 3,615,669 No. (Hair et al.\ issued October 26, 1971; U.S. Patent No. 
3,620,756, (Strobe! et ai), issued November 16, 1971; and U.S. Patent No. 3,652,293 
(Lombana a/.), issued March 28, 1972. In addition to spray dried instant coffee, instant 
coffee useful in the present invention can include freeze-dried coffee, which is also 
widely known in the art. The instant coffee may be prepared from any single variety of 
coffees or a blend of different varieties, depending upon the final instant coffee desired. 
The instant coffee may be decaffeinated or undecaffeinated and may be processed to 
reflect a unique flavor characteristic such as espresso, "French Roast," and the like. 

It has further been discovered that fluidized brewing and flavor extraction is 
optimized wherein the instant coffee utilized herein preferably has a mean particle size of 
from about 500 microns to about 1000 microns, more preferably from about 700 to about 
900 microns. Aiso preferably, the instant coffee will have a particle size distribution of 
from about 150 microns to about 1700 microns. As used herein, wherein a particular 
ingredient has a given particle size distribution, it is meant that at least about 80% of the 
particles of that particular ingredient contained within the referenced extraction chamber 
are, by weight, within the stated particle size distribution. Additionally or alternatively, 
the instant coffee utilized herein will each, independently, preferably have a mean density 
of from about 0.05 g / mL to about 0.3 g / mL, more preferably from about 0. 1 g / mL to 
about 0.25 g / mL. 

instant Tea : As used herein, the terms "instant tea" and "soluble tea" are used 
interchangeably to refer to tea products that are relatively soluble in water, particularly 
hot water. Instant teas are widely known in the art. Instant teas may be prepared in a 
similar manner relative to instant coffees. For example, instant tea may be prepared by 
extracting leaf tea with water or another aqueous liquid to form an aqueous tea extract, 
and drying the extract to form the instant tea. Instant teas are widely commercially 
available. 

Cocoa : The cocoa utilized herein is commonly known in the art. For example, 
the cocoa may be natural or "Dutch" chocolate, or washed or fermented cocoa, from 
which a substantial portion of the fat or cocoa butter has been expressed or removed by 
solvent extraction, by pressing, or by other well-known and suitable means. 
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Cocoa suitable for use in the present invention may optionally contain from about 
0.5% to about 20% fatty constituents. Dutch chocolate is prepared by treating cocoa nibs 
with alkaline material such as potassium carbonate in a manner well known in the art. 
Generally, Dutch cocoa tends to have a darker color and can also be more flavorful than 
natural cocoas. Fermented cocoa powder can also be used in the present invention. This 
cocoa is prepared by fermenting green cocoa beans before roasting and mil ling. The 
fermentation is usually conducted by soaking the green beans in water for about a week 
followed by drying the beans. 

Chocolate can be used as the cocoa source in the present invention and it is 
intended, therefore, that chocolate, as described above, be encompassed by the term 
"cocoa." When chocolate is used, it is preferably in a finely divided form. The cocoa is 
also preferably heat-treated for sterilization. Any conventional pasteurization oven or 
pasteurization equipment for solids can be used to sterilize the cocoa. Heating the cocoa 
to about 1 10 °C for up to about 3 hours is usually sufficient to kill bacteria, yeasts and 
molds. . 

Creamers : Various creamers may be utilized herein. Commercial creamers are 
readily available, and are readily chosen by those of ordinary skill in the art. Prepared 
creamers generally comprise fat, emulsifiers, and processing aids; accordingly, depending 
on the composition of the particular creamer chosen, all or part of any fat, emuisifier or 
processing aid used in tbe composition are contributed by the creamer. 

Non-limiting examples of suitable creamers for use in the present invention 
include, for example, dairy creamers, non-dairy creamers, synthetic and imitation dairy 
products, low-fat, non-fat, and whole milk solids, butterfat solids, dry mixes used to 
prepared ice cream, milkshakes, frozen desserts, and mixtures thereof. The creamer may 
be made from a variety of fats and oils including soybean and partially hydrogenated 
soybean oil, partially hydrogenated canola oiL hydrogenated and partially hydrogenated 
coconut oil, as well as other hydrogenated vegetable oils, or combinations of such oils. 
Preferred creamers include non-dairy creamers made from vegetable oils, carbohydrates, 
sodium casemate or other proteins, and buffers. Additional creamers suitable for use in 
the present invention inciude those synthetic and imitation dairy products disclosed in 
Kirk Othmer Encyclopedia of Chemical Technology, W. J. Harper, Willey 
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Interscience, 3rd edition, Vol. 22, section entitled "Synthetic and Imitation Dairy 
Products" pp. 465-49S (1978). 

Both foaming and non-foaming creamers can be utilized herein. Foaming 
creamers suitable for use in the present invention can comprise a non-dairy fat (e.g., 
partially hydrogenated oil), a water-soluble non-dairy carbohydrate {e.g., sucrose, 
dextrose, maltose, corn syrup solids and mixtures thereof), a buffer, a proteinaceous foam 
stabilizing agent {e.g., sodium caseinate) and optionally a gum thickener. These solid 
components may be mixed with water and then homogenized. A gas (e.g. , nitrogen) may 
be injected or blended into this mixture and the mixture spray-dried to provide the 
foaming creamer. See, e.g.. U.S. Patent No. 4,438,147 (Hedrick), issued March 20, 1984; 
and U.S. Patent No. 5,462,759 (Westerbeek et ai), issued October 31, 1995. Non- 
foaming creamers suitable for use in the present invention have an ingredient composition 
similar to that of the foaming creamers but without the incorporated gas. Also, foaming 
creamers typically have more proteinaceous components (typically about 12% to about 
13% of total creamer) relative to non-foaming non-dairy creamers (typically about 3.5% 
of total creamer). 

Preferably, wherein a given composition comprises creamer, the composition 
comprises from about 1% to about 90% of the creamer, more preferably from about 10% 
to about 90% of the creamer, even more preferably from about 20% to about 70% of the 
creamer and most preferably from about 40% to about 60% of the creamer, all by weight 
of the composition. These amounts include any foaming creamer present in the 
composition; preferred amounts of foaming creamer, itself, are set forth below in the 
discussion of foaming agents. 

It is preferred that such creamer has a mean particle size of from about 200 
microns to about 300 microns and a mean density of from about 0.3 g / mL to about 0.5 g 
/ mL. Non-limiting examples of such commercially available creamers include 50% 
Soybean Oil Non-dairy Creamers Dean Foods Custom Creme or Kerry Kreme from 
Kerry Ingredients. 

Also, wherein foaming creamer is utilized, it is preferred that such foaming creamer has a 
mean particle size of from about 400 microns to about 600 microns and a mean density of 
from about 0. 1 g / mL to about 0.22 g / mL. Non-limiting examples of such 
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commercially available foaming creamers include Dean Foods Foaming Cremre, Kerry 
KocoKreme, DMV Cappuccino Foamers, and Deihl Inc. Coco Rich Foamers. 

Sweeteners : One or more sweeteners are often utilized herein. Preferred 
sweeteners for use in the present invention are sugars and sugar alcohols such as sucrose, 
fructose, dextrose, maltose, lactose, high fructose corn syrup solids, invert sugars, sugar 
alcohols, including sorbitol, as well as mixtures of these sugars and sugar alcohols. In 
order to deliver lower levels of solids per dosage, it is particularly preferred to use a 
higher intensity sweetener with the sugar or sugar alcohol. These higher intensity 
sweeteners include, for example, saccharin, cyclamates, acesulfame K (for example, 
SUNETTE), L-aspartyl-L-phenylalanine lower alkyl ester sweeteners (e.g., aspartame); 
L-aspartyl-D-alanine amides disclosed in U.S. Patent No. 4,41 1,925 to Brennan et al, L- 
aspartyl-D-serine amides disclosed in U.S. PatentNo, 4,399,163 to Brennan etal.; L- 
aspartyl-L-l-hydroxymethylalkaneamide sweeteners disclosed in U.S. PatentNo. 
4,338,346 to Brand; L-aspartyl-l-hydroxyethyalkaneamide sweeteners disclosed in U.S. 
PatentNo. 4,423,029 to Rizzi; and L-aspartyl-D-phenylglycine ester and amide 
sweeteners disclosed in European Patent Application 168,112 to Janusz, published 
January 15, 1986. Particularly preferred include aspartame and acesulfame K. A 
particularly preferred sweetener system is a combination of sucrose with aspartame and 
acesulfame K. This mixture not only enhances sweetness, but also lowers the level of 
solids that is delivered in preparing the final beverage product. 

Preferably, wherein one or more sweeteners is contained within a composition, the 
composition comprises from about 0.001% to about 60% of the total sweetener, more 
preferably from about 5% to about 40% of the total sweetener, even more preferably from 
about 5% to about 20% of the total sweetener, and most preferably from about 7% to 
about 15% of the total sweetener. 

Flavoring Agents : The flavoring agents useful herein include any one of the 
commercially available non-coffee, non-tea, and non-cocoa flavors (coffee, tea, and cocoa 
flavors may be provided by the coffees, tea, and cocoas, respectively, described herein). 
Preferably, such flavoring agents are sourced from encapsulated or liquid flavors. These 
flavoring agents may be natural or artificial flavors. Preferred flavoring agents include 
almond nut, amaretto, anisette, brandy, cappuccino, mint, cinnamon, cinnamon almond, 
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creme de menthe, grand mariner, peppermint, pistachio, sambuca, apple, chamomile, 
cinnamon spice, creme, vanilla, french vanilla, Irish creme, kahfua, lemon, macadamia 
nut, orange, orange leaf, peach, strawberry, grape, raspberry, cherry, and the like, aroma 
enhancers such as acetaldehyde, herbs, spices, as well as mixtures of these foregoing 
flavoring agents. 

Thickening Agents : One or more thickening agents may also be selected for use 
herein. Thickening agents are useful for enhancing the body and mouthfeel 
characteristics of the final beverage product, as well as aiding to prevent sedimentation of 
the product when reconstituted, particularly wherein cocoa is utilized. 

Thickening agents are well-known in the art. Non-limiting examples of 
thickening agents include, for example, natural and synthetic gums such as locust bean 
gum, guar gum, gellan gum, xanthan gum, gum ghatti, modified gum ghatti, tragacanth 
gum, carrageenan, and anionic polymers derived from cellulose such as 
carboxymethylcellulose, sodium carboxymethylcellulose, and cellulose gel (for example, 
AVICEL). Additionally, suitable starches include, but are not limited to, pregelatinized 
starch (e.g., corn, wheat, or tapioca), pregelatinized high amylose content starch, 
pregelatinized hydrolyzed starches (maltodextrins, corn syrup solids), chemically 
modified starches such as pregelatinized substituted starches (e.g., octenyl succinate 
modified starches such as N-Creamer, N-Lite LP, TEXTRA, commercially available from 
National Starch), as well as mixtures of these starches. 

It is particularly preferred that thickening agents be predominantly made from 
starches and that no more than about 20%, most preferably no more than about 10%, of 
the thickening agent is comprised of gums. These thickening agents can also be 
incorporated, for example, as part of the edible carrier for an emulsified fat on a spray 
dried non-foarning creamer. 

Preferably, wherein a given composition contains one or more thickening agent, 
the composition comprises from about 0.001% to about 15% of the total thickening agent, 
more preferably from about 0.05% to about 10% of the total thickening agent, and most 
preferably from about 0. 1% to about 5% of the total thickening agent. 

Edible Carriers : One or more edible carriers may be utilized herein, particularly 
as bulking agents or for other common uses. Suitable edible carriers for use herein 
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include any of a vaxiety of conventional solid materials that are suitable for use in edible 
products. Preferably, the carrier does not impart any undesirable off-flavors. 

Non-limiting examples of preferred edible carriers include starches such as corn 
starch and potato starch, derivatives of starch such as dextrin and maltodextrin, cellulose 
and its derivatives, such as sodium carboxymethylcellulose, ethyl cellulose, and cellulose 
acetate, malt, gelatin, and sugars and sugar alcohols. 

Dyes : Suitable dyes suitable for use herein may be any of a variety of food grade 
dyes such as FD&C Red #40, FD&C Red Lake #40, FD&C Yellow #5, FD&C Yellow 
Lake #5, FD&C Yellow #6, Blue #1, Natural Caramel Colorant, N&A Chocolate Dye, as 
well as mixtures of dyes. 

Foaming Agents : One or more foaming agents may be utilized herein to provide a 
foam or froth in or on the surface of the final brewed beverage. Foaming agents are 
desirable for providing a froth in or on the surface of a beverage, such as a coffee, tea, 
and / or cocoa beverage. For example, foaming agents are described in Villagran et al, 
U.S. Patent No. 6,048,567, issued April 1 1, 2000. 

Preferred foaming agents are selected from foaming creamers (also discussed 
herein above with respect to creamers), edible acids, edible bases, and mixtures thereof. 
In a preferred embodiment of the present invention, the foaming agent is one or more 
foaming creamers. In another preferred embodiment of the present invention, the 
foaming agent is a mixture of one or more edible acids and one or more edible bases. In 
yet another preferred embodiment of the present invention, the foaming agent is a mixture 
of one or more foaming creamers, one or more edible acids, and one or more edible bases. 

Foaming creamers are well-known. Commercial creamers are readily available, 
and are readily chosen by those of ordinary skill in the art. Prepared creamers generally 
comprise fat, emulsifiers, and processing aids; accordingly, depending on the composition 
of the particular creamer chosen, all or part of any fat, emulsifier or processing aid used in 
the composition are contributed by the creamer. 

Non-limiting examples of suitable creamers for use in the present invention 
include, for example, dairy creamers, non-dairy creamers, synthetic and imitation dairy 
products, low-fat, non-fat, and whole milk solids, butterfat solids, dry mixes used to 
prepared ice cream, milkshakes, frozen desserts, and mixtures thereof. The creamer may 
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be made from a variety of fats and oils including soybean and partially hydrogenated 
soybean oil, partially hydrogenated canola oil, hydrogenated and partially hydrogenated 
coconut oil, as well as other hydrogenated vegetable oils, or combinations of such oils. 
Preferred creamers include non- dairy creamers made from vegetable oils, carbohydrates, 
sodium caseinate or other proteins, and buffers. Additional creamers suitable for use in 
the present invention include those synthetic and imitation dairy products disclosed in 
Kjkk Othmbr Encyclopedia of Chemical Technology, w. J. Harper, WuUey 
Lnterscience, 3rd edition, Vol. 22, section entitled "Synthetic and Imitation Dairy 
Products," pp. 465-498 (1978). 

To form the foaming creamer from one or more of the foregoing creamers, one or 
more of the creamers are injected or blended with a gas {e.g. , nitrogen) and spray dried. 
See e.g.. U.S. Patent No, 4,438,147, Hedrick, issued March 20, 1984 and U.S. Patent No. 
5,462,759 Westerbeek et al, issued October 31, 1995. Upon dissolution of the foaming 
creamer, the gas is released thereby creating the foam or froth 

One or more edible acids may also be utilized as part of the foaming agent. 
Edible acids are widely used in the art and are widely commercially available. Non- 
limiting examples of suitable acids include citric acid, malic acid, tartaric acid, fumaric 
acid, succinic acid, phosphoric acid, as well as mixtures of these acids. Citric and / or 
malic acid are particularly preferred for use herein. 

One or more edible bases are preferably utilized in combination with the edible 
acid. Such bases are utilized such that, upon reaction with one or more of the foregoing 
acids, gas (e.g., carbon dioxide) is produced which thereby creates the foam or froth. 
Non-limiting examples of suitable bases include carbonates and / or bicarbonates such as, 
for example, sodium bicarbonate, sodium carbonate, sodium bicarbonate, potassium 
bicarbonate, as well as mixtures of these salts. Sodium carbonate and sodium bicarbonate 
are particularly preferred wherein they are utilized in combination with citric acid. For 
example, the reaction between the sodium carbonate or bicarbonate with the citric acid 
may stabilize any proteinaceous foam stabilizer (as described herein below) such as 
sodium caseinate when the beverage is brewed. 

As used herein, the foaming agent may be physically associated with one or more 
coating agents. By "physically associated" it is meant that the coating agent encapsulates, 
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or agglomerates with, the foaming agent. This is particularly preferred since it has been 
discovered that, upon brewing the beverage using the present beverage brewing device, 
the foaming agent is predisposed to creating foam prematurely within one or more 
chambers of the brewing device upon introduction of the aqueous liquid. In such case, 
wherein the foam is created in the chamber, it may not exit the chamber efficiently 
thereby causing some or all of the foam to be retained in the brewing device rather than 
being delivered to the beverage delivery container (e.g., a coffee mug). 

Thus, the coating agent may be any agent with delays the creation of the foam 
until the brewed beverage exits the beverage brewing device. For example, wherein the 
aqueous liquid enters the chamber containing the coated edible acid and edible base, the 
aqueous liquid must first dissolve the coating agent prior to exposure of, and reaction 
between, the edible acid and base. Therefore, such exposure and reaction is delayed and 
primarily occurs subsequent to exiting the chamber. In such case, the majority of the 
foam is actually generated in the beverage delivery container (e.g., the coffee mug) rather 
than in the brewing chamber. 

Preferred coating agents are starches. Non-limiting examples of starches include 
pregelatinized starch (e.g., corn, wheat, tapioca), pregelatinized highiamylose content 
starch, pregelatinized hydrolyzed starch, (e.g., maltodextrins, corn syrup solids), 
chemically modified starches such as pregelatinized substituted starches (e.g., octenyl 
succinate modified starches such as N-Creamer, N-Lite LP, and TE5CTRA), as well as 
mixtures of these starches. 

Preferably, wherein the composition comprises one or more edible acids as part or 
all of the foaming agent, the composition contained within the extraction chamber 
contains from about 0.001% to about 15% of the total edible acid, and more preferably 
from about 1% to about 12% of the edible acid, all by weight of the composition. 
Wherein the composition comprises one or more edible basse as part or all of the foaming 
agent, the composition contained within the extraction chamber contains from about 
0.001% to about 20% of the total edible base, and more preferably from about 1% to 
about 12% of the total edible base, all by weight of the composition. Wherein the 
composition comprises one or more foaming creamers as part or all of the foaming agent, 
the composition contained within the extraction chamber contains from about 0.001% to 
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about 50% of the total foaming creamer, more preferably from about 1% to about 25% of 
the total foaming creamer, and most preferably from about 5% to about 15% of the total 
foaming creamer, all by weight of the composition. As stated, these edible acids, edible 
bases, and foa min g creamers may be coated or non-coated. 

Proteinaceous Foam Stabilizers : One or more proteinaceous foam stabilizers may 
be utilized to preserve the foam wherein a foaming agent is used, or wherein foam is 
mechanically supplied to the final brewed beverage. The use of a proteinaceous foam 
stabilizer is particularly preferred for use herein. Non-limiting examples of suitable foam 
stabilizers include egg white dbumin (ovalbumin), whey protein, soy protein, soy protein 
isolate, corn protein isolate, as well as mixtures of these stabilizers. Dried egg white 
albumin is particularly preferred because of its ability to form better and more stable 
foams at relatively low concentrations. The other proteinaceous foam stabilizers {e.g. , 
whey protein) are typically effective only at much higher concentrations than egg white 
albumin. 

These foam stabilizers decrease the surface tension so as to form continuous films 
due to complex intermolecular interactions to prevent rupture of the foam bubbles. 
Without intending to be limited by theory, the foam stabilizer acts as a macromolecular 
surfactant that provides multiple "anchor" or contact points at the air-water interface of 
the foam bubbles that are generated when the products of the present invention are mixed 
with water to form the beverage. Proteins with rapid adsorption and unfolding at the air- 
water interface produce better foams than proteins that adsorb slowly and resist unfolding 
at the interface. Unfolding and the ability to form thicker and more cohesive films 
depends on the elasticity of the protein which is further related to the flexibility of the 
protein in the adsorbed layer, i.e., proteins that exhibit high elasticity have very low 
flexibility. The greater stability of foams where egg white is used is due to the high 
concentration of rigid globular proteins present that have higher flexibility (i.e., caused by 
disulfide bonds in protein). Egg white typically has at least 40 different globular 
glycoproteins with ovalbumin accounting for usually about 54% of these glycoproteins. 

Preferably, wherein a given composition contains one or more foam stabilizers, 
the composition comprises from about 0.1% to about 60% of the total foam stabilizer, 
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more preferably from about 0.5% to about 40% of the total foam stabilizer, and most 
preferably from about 0.1% to about 10% of the total foam stabilizer. 

Buffers : One or more buffers may also be utilized herein. Preferably, stabilizing 
salts are utilized to improve the colloidal solubility of proteins and maintain the pH on the 
finished beverage product of from about 6.2 to about 7 for optimum stability and flavor. 
The disodium or dipotassium salts of citric acid or phosphoric acid are most commonly 
used. The use of phosphate salts is particularly desirable when the water used for the 
preparation of the beverage is high in calcium or magnesium. 

Emulsifiers : Emulsifiers are useful for dispersing fat in the beverage products of 
the present invention. Any food grade emulsifier suitable for inclusion in edible products 
can be used. Such emulsifiers are commonly known in the art. 

Non-limiting examples of suitable emulsifiers include mono-glycerides and di- 
glycerides of long chain fatty acids, preferably saturated fatty acids, sucrose monoesters, 
sorbitan esters, polyethoxylated glycerols, and most preferably, stearic and palmitic acid 
mono-glycerides and di-glycerides. Propylene glycol esters are also useful. Lecithin is a 
particularly preferred emulsifier for use herein. Other examples of suitable emulsifiers 
are lactylated mono- and di-glycerides, propylene glycol monoesters, polyglycerol esters, 
diacetylated tartaric acid esters of mono- and di-glycerides, citric acid esters of 
monoglycerides, stearoyl-2-lactylates, polysorbates, succinylated monoglycerides, 
acetylated monoglycerides, and ethoxylated monoglycerides. 

For example, suitable commercial emulsifiers include DIMODAN O, DIMODAN 
PV, and PANODAN FDP, all commercially available from Danisco Food Ingredients. 
The emulsifiers may be utilized with a co-emulsifier. Depending on the particular 
formulation chosen, suitable co-emulsifiers maybe chosen from any food compatible co- 
emulsifier or emulsifier. Particularly preferred emulsifier/co-emulsifier systems include 
DIMODAN O, DIMODAN PV, and PANODAN FDP. 

Preferably, wherein a composition comprises one or more emulsifiers, the 
composition comprises from about 0.001% to about 10% of the total emulsifier, more 
preferably from about 0.1% to about 5% of the total emulsifier, and most preferably from 
about 0.1% to about 3% of the total emulsifier, ail by weight of the composition. 
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Processing Aids : One or more processing aids may be utilized herein. Non- 
limiting examples of processing aids include flow aids, anti- caking agents, dispersing 
aids, and the like. Particularly preferred are flow aids such as silicon dioxide and silica 
aluminates. Starches, aside from the thickening agents, can also be included to keep the 
various ingredients from caking. 

Methods of M aking the Compositions and Components Herein 

The compositions and components herein may be prepared using standard 
methods known in the art. As an example, a preferred method for preparing the 
compositions and components herein includes dry blending the various ingredients 
together using a paddle mixer, drum mixer, screw mixer, plough-type mixer, or the like. 
Methods of Measuring Mean, Particle Sizes and Particle Size Distribution 

The mean particle sizes and particle size distributions of various ingredients 
herein are measured using a laser scattering system. A Horiba LA-900 laser scattering 
particle size distribution analyzer (Horiba, CA) is utilized. Number distribution is used to 
measure the number of particles of a given particle size, As used herein, wherein a 
particular ingredient has a given particle size distribution, it is meant that at least about 
80% of the particles of that particular ingredient are, by weight, within the stated particle 
size distribution. 

Having now described several embodiments of the present invention it should be 
clear to those skilled in the art that the forgoing is illustrative only and not limiting, 
having been presented only byway of exemplification. Numerous other embodiments and 
modifications are contemplated as falling within the scope of the present invention as 
defined by the appended claims thereto. 
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WHAT IS CLAIMED IS: 



1 . A coffee beverage brewing device comprising: 

a) a housing; 

b) a fluid introduction site disposed on said housing, 

c) an ingredient extraction chamber contained within said housing and 
connected to said fluid introduction site; wherein said ingredient extraction 
chamber has a ratio of total ingredient extraction chamber volume during 
extraction to non-tamped, dry bulk ingredient volume in excess of about 
1.0:1.0; 

d) a filter media, said filter media connected to said ingredient extraction 
chamber; 

e) an extraction collection chamber contained within said housing and 
connected to said ingredient extraction chamber, wherein said filter media 
is disposed between said ingredient extraction chamber and said extract 
collection chamber; 

f) an extraction exit site, said extraction exit site disposed on said housing 
and connected to said extraction collection chamber; and, 

wherein said brewing device in use provides a brewed coffee beverage with a 
delta yield value in the range of about 1% to about 20%, a brew solids value in the 
range of about 0.2% to about 1.5%, and wherein said brewing device in use 
provides for a brew preparation time of about 120 seconds or less. 



2. The coffee beverage brewing device of Claim 1 further comprising: 

g) a fluid bypass conduit, wherein said conduit allows at least a portion of the 
brewing fluid to bypass said ingredient extraction chamber. 



3. 



The coffee beverage brewing device of Claim 1 wherein said brewing device has a 
unidirectional flow path. 
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4. A coffee beverage brewing device comprising: 

a) a bousing; 

b) a fluid introduction site disposed on said bousing; 

c) a plurality of ingredient extraction chambers contained within said housing 
and connected to said fluid introduction site; wherein said ingredient 
extraction chamber has a ratio of total ingredient extraction chamber 
volume during extraction to non-tamped, dry bulk ingredient volume in 
excess of about 1.0:1.0; 

d) a filter media, said filter media connected to said ingredient extraction 
chamber; 

e) an extraction collection chamber contained within said housing and 
connected to said ingredient extraction chamber, wherein said filter media 
is disposed between said ingredient extraction chamber and said extract 
collection chamber; 

f) an extraction exit site, said extraction exit site disposed on said housing 
and connected to said extraction collection chamber; and, 

wherein said brewing device in use provides a brewed coffee beverage with a 
(delta) yield value in the range of about 1 % to about 20%. a brew solids value in 
the range of about 0.2 to about 1 , 5, and wherein said brewing device in use 
provides for a brew preparation time of about 120 seconds or less. 

5. The coffee beverage brewing device of Claim 4 further comprising: 

g) a fluid bypass conduit, wherein said conduit allows at least a portion of the 
brewing fluid to bypass said ingredient extraction chambers. 

6. The coffee beverage brewing device of Claim 4 wherein said brewing device has a 
unidirectional flow path. 

7. The coffee beverage brewing device of Claim 4 wherein said brewing device has 
from 2 to 6 ingredient extraction chambers. 
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8 . The coffee beverage brewing device of Claim 4 wherein said brewing device in 
use provides for the customizatioa of two customization variables selected from 
the group consisting of strength, character, and volume. 

9. The coffee beverage brewing device of Claim 4 wherein said brewing device in 
use provides for the customization of three customization variables selected from 
the group consisting of strength,- character, and volume. 

10. The coffee beverage brewing device of Claim 8 wherein said brewing device in 
use provides a brewed coffee beverage with a delta yield value in the range of 
from about 3% to about 1 5%, and a brew solids value in the range of from about 
0.3% to about 1.2% 
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Present claims 1, 4 and 10 relate to a device defined Inter alia by 
reference to the delta yield value. 

The use of this parameter in the present context Is considered to lead to 
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to render a meaningful complete search impossible. 
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a result to be achieved, and this result depends moreover not only on the 
device per se, but also on factors which are no part of the claimed 
device (nature of the Ingredients in the brewing device, technical data 
of the brewing machine). This lack of clarity in the present case is such 
as to render a meaningful search over the whole of the claimed scope 
impossible. 

Consequently, the search has been carried out for those parts of the 
claims which appear to be clear, supported and disclosed, namely 
paragraphs a) to f) of claims 1 and 4, and claims 2, 3 and 5-9 in their 
entirety. Claim 10 has not been searched. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to Inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT) . The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority 1s normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case Irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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